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(57) Abstract: 




PROBLEM TO BE SOLVED: To 
enhance detection sensitivity of 
angular velocity in an angular 
velocity detector by providing a 
corrective vibration generating means 
for correctively vibrating a vibrator in 
the direction of detection axis to 
restrict leaked vibration generated in 
the direction of the detection axis 
when no angular velocity is applied. 





SOLUTION: Vibration generating 
sections 33 and 33 and displacement 
detecting sections 34 and 34 are 
respectively arranged on the left and 
right of a vibrator 26 while corrective 
vibration generating sections 35 and 
35 are arranged longitudinally. In a 
state where the vibrator 26 is caused 
to vibrate as indicated by the arrow 
(a) in the direction of X axis as axis 
of vibration, leaked vibration in the 
direction of the Y axis as detection 
axis as generated when no angular 
velocity Q is applied about an axis to 
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be detected is canceled by a 
corrective vibration generated by the 
corrective vibration generating 
section 35. This lowers the leaked 
vibration working on the vibrator 26 
thereby achieving accurate detection 
of angular velocity Q. 
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3^#$tu t>fSBS«2®siSA^e.iirBiut^.T'3^^$ 
^^fe^s^®^gl^I^^6i:;^)^e)^oTv^6o -eLx, x$si 

«7A, 7 A, ••• (4*) ^<Lmzm^br:L-pjmmm 
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xmiz^i^7^jim^^mt^&zt\zj:ijmi}»6 

^Ym^\iiizm.&^^^:itii'^x^^, 

[0 0 0 7] 9, 9{ij^j#6$:£, :^mmxmti^o 
izmi2±izwti:i ^t\,tz-'M<Dm&mmimmmi:B 

bT««2±{cigtte3nfe@^SP9A, 9Ai:, lusaor 

7 7 A P:Sr^ ^ o T*f®f 

4*a)«^gB, 9 3. -tti^^^ji^, 

[0 0 0 8] 10, 10 itmii^e ^m, mmmxmi 
J: o izmt 2 ±izm» bnk-M<Dmmmmiiimnm^ 
m^m^m^m^wmi oitmmi^6<Dm, mz 

^MLXmS. 2 ±{C|9:t-t PjtlfeS^SP 1 0 A, 1 0 A 
i:. H«iBnri&M^ffiffl«S8®#ME8Ai:|^5?:t, 
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[0 0 10] 12, 1 2imm.}i!,^mtf3^^mL^iii 
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(3) 



WtM^^ 10-103960 



xm^^n. m^m^mmm 1 2 it^wm s a, 1 0 
[ 0 0 in z(Dj:o imi^^nmmm^m.m'f- 1 tc 

fe^^Ttt, =&iSii?g4g|Ji i{cj^^|@i:;&§^j25^f ® 
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[00 16] 
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[0 0 18] fjiiS. #»f§^SI$l It*, ^wmtiA 
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[0 0 19] ^m&^mmi 2fi, #Sffi«8A 

A^e>;fc5«ri&fi!i^aiffl«^i8i:, #«^i 0B;^)^e);fc 

&@^{ffil^ffifflmffil 0 ^{CJ:oT^^LTV>Sfe«?), 
^mffiftfiia, 1 or^©M®1-5>t^®®S::^^<T*^ 
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-is. n^):t^}±^±^<-t^t:Llii\z\t. Wi2f)-^ib%^ 

tote, xmi^\Pio>^mm^mwi&.(^mm^^^mmim(D 
mwmt.hxmmLx\<^^. s^ot, ^mfiii^^&sYfii 
i5\°i<Dm5m^iz:s>^x^^(mMmi\zm.^mmz-f^ 

[0 0 2 1] bJ6^U '0<fc^fcm;^fpio^^S5Mj25f5c 

mw&2moi^mA^iftLx^mmzm^h m 
wmmmiot(DUzmm,^\±im&u nmmo. 

[0 0 2 2] :mm\t±Mi.tcmmm<Dfm\zm^tj^ 
m:^m^'t^zt^mtLx\>^^, 

[0023] 

Tm^mmwit. mmnzmn^tu :s:\>^zm^t&m 
wmt^mmiiKD z m^\^izm&.-ssmfjimmt. mij 
immmt^ztizj: vmmmmmtHzmj 
^■^^m^m^mt, mm^^mmz^^xBtm^ 
m^^mim:^mzmm^ii:r:.wx\ m^emmt^ 
ffiiiiKZ) 2 mzMLxm^i-^w^mmm *j (Dnmrnizj: 

[0 0 2 4] ^LT, Ji^Ltcwmiimtt^r^nbiz. 
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i^^mEm)m^^m^m»r^z t tcg.^., 
[0 0 2 5] ±mis.iz^ w^mmviznmmt)'^ 
Mio^x^/^tji^^t^iz. mbm.^mizmu^n&mi 
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^iiim-:^[^<Dm}i^(mHmii-km^^zt^-^x 
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<35=g-«fi^3 0 B ^CDr5^c^d;^^^^*tl^L^^«A':J#^ 

m3oto>mzmmttji^ffm.mm&t(D 
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[0 0 3 9] 3 4, 3 4im.mitii^mtfj^^^i<L^lii 

i:iastMmffl«ii3 itij^i^w), msjmm^mmm 

4 2 8 A, 3 1 B m0mmm<Dmti:mm 
[0 0 4 0] 3 5, 3 5imi£m}}^^^mt^ji^miE lo 
nmmm2 g tm^mmjEwmmwrns 2 t*^e>^^J, 
m^iEMmmwms 20^wim.3 2 b taymzn^n 
lEmi^mmz 9 i:#@stiffliM&ffl«^i3 2 ii®r^ 

AiJ LT#tt^ 2 9 A, 3 2 B miZ^m^ W ^^iZ 
m^'it^z.tii^X'^^, 20 

[0 0 4 1] S3lCS^<rNT^iSS^mm^2 1 

[0 0 4 2] 03 cf, 3 eimmm^^^u mmm 
ss 3 6 lim^MiSjgc f <DiEms.^m^-f^w^t.mk 

z. z.x% m^m f ©sgi&fs-^ vd ^mmm^m 3 3 icpp 
*n-ts= WinsnfcigSifB^vd li, ^i§*Sij3 3 ^ 
tji-f^mmmmmwm2 7 ta^Mj^fflmss omc 
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mmi^2 6^mmm (xfts) :5[piicjgij3-&s„ ;&33, 30 

J:'J, |gi&#:2 6CDj^«i:&|Bl(Dt@Jii$:ill^t-SZli:3&^ 

[004 3] 37 im&Mi^mm^x\ mmmmmm 

^3 Hi. mbiii2 6(D^it,m (Yfit) :B\tii(DmL BP 

•bmmmms 4 s:;&-t^i!i«9^ffiffl«^2 s iisgfin 

[0044] 38 unimm^mmmtiBu mnm 
mm^mfmi^ 3 a (DAMzmmm^ 3 e umiM. 40 

sigi&fi-tvd t.m&Mmmm^3 7f)^>bmti^n^^ 
m.m^tizm-^^'^x&mcD-fn^iimiELxnmmmz 

[0045] 39 immmmmt^B u miismmm 

5^3 9li^-r-5:^7-fe>y h^m^4 O^^esffi^tJ^tl 
^mmzj: y M« f X&m^-fib Lfe^giE'^i■^Vr $: 
lfiEJgttl56*S15 3 5tcm*Pi--&tj©T'feSo S^t 
lEmmn^m 5{CA*$tiSMiEffi#Vr SS:^ 
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m (xisi) :&l^^c^gfi!)$-l^7t^^T'^^^^^^lfill (z^i) ji 
^)izn'Tm^i]u^x\^^fj^^^^.(Dt.^K. ^lam (y 
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[0 0 4 6] 4 oiip4-:7-fe^y vmmm^X. m^ty-k-j 

»j, m^y^v M^iiii^4 o\tmimm%3%h(K> 
n^\m(rim^{%^^^o}i^\z. mmmmm3 9 

hi)^llll?&4 0{d;pJ^®fei^niign>7'>-y-^(^i®^# 

-iM\zi^\^xmm.2%^mm (xiid -n^\zmi^ 

^ttd^mxWmm (Zflll) M^;^C:eiiS5:mTV^;5; 
V^4^®t§^C, :^3tSft#^llII^3 8*^e>tii:^$^l 

S cfc e) tc^iiEM^O^MiiigiPli: 5:liS^Stc i U IS 

[0 0 4 7] *IU6«'<J{CctS:^liiM^ffii^««:ftii;S^ 

T% mfm3%fs^iDwm^^%3 

3 IdigiifB-^ Vd S: PpjD-r S i h ic J; y . 2 6 & 

iSi6ll!li:^-g>X$|l(:^Ini{C^^a®J:otClg®$-l±, ^Ig 

wm2^^^mnn\z^-^^f=Mmx. wm^m^L 

U Pi- U F fc J: oT^ffiWii Yfft:)?rfii{ci!gKf-r So 
-e LT, z:<Z)Jg«r^ 2 6 tC J: s^mifi^^i^oigaft^fir 

^im.^%3 4 5:^-r^»lffi!l^ffiffl«|g2 8 i:B 
S{ii^ffiffl«®3 1 iLOmoM^^OMA^^Ll^Xm!, 
b, ^<Z)^m^#?:^fi*^ffilHl!^3 7, n^m^m. 
^llMS 8$:/rLT^^Qfc*ffS:Lfcffi:^'ff#Vo 

[0 0 4 8] mz. Wm^2 6(Z)J^SM^(CO>NT#A 

§0 2mn^(m.mmm^^\z\t. toy 

^•r;i/iibT04{C:^-rJ;e)lcE^T-^S„ 
#2 6ii, ii^ffi*iRi-r'feSXfiS:?^i^i{c{i, {^^a^igJc*'^ 
kx /2i;;5:S2M(^)^ifeT'^Sp$t^, ^aifft:&|nIT'fe 
^Ym^mz\i^ «^aS!g5C*'!ky /2il^-g)2^0«fe 

[0 0 4 9] -E-LT, ^HJSMT'li, M^ftUfciofC, 
#I^I6*S|53 3lCji?ggg(f ®iE^i:^'£.IBi&^-^V 
d S:PnAn-t€>^i:lcJ:y, ISl&fiJ 2 6 1 iSSKifiS (XHi) 

Zf|lIiS^J(^^JiMfi:^)^*Pt)•&^;> 3U:t'J:t;lcJ:om 
ig»i{*:2 6ii^mfi6 (Yfiii) :^rpitc^f4-tSo 
[0 0 5 0] L*^U ti!a5S*Ba)g^-e=fe;32g'^?^J;e) 
(c, ^gg6^!is2 6^c^*z$lSM^J(D:^JimQ*'!*D:boT^.^«^ 

vHcti*ie>-r, mt\^\z^-oxwmi^2Gmm-js^ 

[00 5 1] 
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mx + cx x+kx x + 2niny = Fx exp (Jwt) 
7tf£U cx : xmi3(^(D^mi 

Fx : xm:^f^(Dmmij(D^^-^ * 

my + cy y + ky y — 2mOx = 
r^rdU cy : Y$l!i:^|nJCD^^ 
Fy : Ymijf^(Dmm±l<Diz^^ 

mm 

[0 0 5 4] i^T% Bt^^3, Axp(DQii^mM--^tl& 10 
A^;&(r^fe«?), Y$|!i:5|Di®|gKi:^(D:^^$Fy it^tfj: 

[0 0 5 5] mz. WiEmm^^ms 5A^e,^iiE^& 
3, 4*^e>m5®J:e)^c^^m3n■^.= 20 

[0 0 5 6] 

D!?S:5] Y=aFx Qcos (,a)t + <t>i) +/SFy c 
OS (co t + *2 ) + r AF c o s (cot + <P3) 
- [0 0 5 7] ^tl'etUDm.O^a, r«> B. 

[0 0 5 8] z.z.x% m5^z'^\^xwmt^t. mim 

it. n U ;t U :^ic <t o xmij» 2 6 Y$|ii:&[Biic^e:1- 

€.^^T% m(Dm2m. $^sm)^mx'Z(Dmim<D^ 

X$>nit. mM<DfJ:\,^M^M&Q izM\^br=.m.&.Y t LX 

[0 0 5 9] mz, m2mt. m^2Z(D^^mi}^^ 
(D^mM^^. mMsmcmmz^-DXiSi^&ymm^ji 40 

[0 0 6 0] ^fi]»|§^gP3 5tCj: 

*^e>^iM&l6*g|53 5tCP|IiDSn-&ffliE{B-tVr 
[0 0 6 1] 

IWL6] VrocAFcos (cot + ^3) 
[0 0 6 2] tJ^oT, ffliElgl&Ilims 9*^e3ffiiE^5l^5§ 
^gP3 5{CMP$4x-&fflIE«#Vrli, lESfff-^Vd t 

m-<DMmcfxAFt4>3 tti^mm^m. w^WfUt 50 
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* [0 0 5 2} tr=.. Ymij\^o)m}ifm^im4(7)^o 

[0 0 5 3] 
Fy exp [J (ut + *) ] 

[0 0 6 3] ?^^\z: :^'mm\z^^nmmk\i!^m.x 

\t. S^)tS^ffi^S$:^-rS^iiS^ffi^-7-2 1 \Z 
^VNT, #igKfl§*g|S3 3{CPP*D-tS|gi&«-^Vd 
S»ffliEfS-^Vr $:#*ijE»|§^S|J3 StC^in^S 

2 6 ^i^\mi3\^\zmms-k%^^^^iio\zLtLi)-^ 

»<*2 6©^ffi$i6:^i6»c^iiSjitvi^$:MiEiS 
t&iC J; o TffilMt- S 3 i: jb^T-^ 

[0 0 6 4] ffliEfl-i-Vr (D|^^CfeV^T^i, S 

^#iia^^ffi^g®ft1i|XglCfeVNT. IWllIji§3 6;6^ 
?>=&l!Ri&l§*SP3 3{Ci^«-^Vd 5:^*0 U i^#:2 

;gQ?:*Dx.Tv^;fc^^i:Soi^^^t2 QomtyHmi^nM 



[0 0 6 5] ^tlfCj:^, i^#:2 6«)Stl»$:#*l 
iESgffii5g^gP3 5:<)Nbi^^*:2 6fcin*5SMiEJg»|{cj: 

£2;<)^;&^t>oT^^^fcV^i:^{C, imi^2 G ^^mi3^\Z 

iiia5&3 8*>p3©ai:*$*isffiij#-^vo ica^iATgg 
st-sj:-9icbfc;!)^e>, n'm.^^mi-2i\zim^M, 

is^ffiiit (z$ai) m^)fmM^-kiM?Lt^h^\z 

[0 0 6 6] S«@B#«iEJ!^|g^S|53 5tcTO$ 

[0 0 6 7] *^< bT, :*^MtCj;S:ftii||^ffiiSg 
T'tt, ffl]ESg»/5g4SP3 5lCliiEfH-^Vr fePPiObT, 

wmw2Q\zm!mm^m^^-^^z.ii\zj;ii}. igi&#c 

2 6lc^bSji4T»$:ffi|g-rSJ:^{Cbfc;?)^e>, ffi^ 
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•5. 

[0 0 6 8] ttz. m)i^2 6iZW:^t 

[0 0 6 9] r^jC, EI5fcJ:t>BI6{C*|6H^{Cj;S^2 

©iiig^jsr^tic, :^mm(mmt. nmmmnh^ 
mmismzwmwm&-^-^. ^©^^©liiEm^i: 

[0 0 7 0] tj^i^ m}&\^t=.mi(Dmmm-o^mm 

[0 0 7 1] mp. 4 1 \tnBm\\zmt:U^mm 

li!&4 0i3J:miiElgi&llII^3 9 tC^StU A^WCii 

M-t^^iiffi&4 ucA^sti&iis wmm^^mi^ 
Aii3^h\mi£mm^^^\zm^^Kts-^ix. 

[0 0 7 2] 4 2l±^SfiJ^IiI8&&5^U ^WmM 

m 2(DKi3W,z\tmmm^mmm &-mm^ 
tu m±m\z\tm^A3-mm^ix, wmmimm, 
A 2\i^^LtA\^mm,, immmti'i^mL^hx 

ffiijfi^vof^^iS^stu Jtiaiili!&{cttig|&^2 6®i& 

[0 0 7 3] mz. msmmmmm 2 in 

[0 0 7 4] t-r, X7^«y:/lT'tt, »fis2 6(Z)^t[i 

fifi:&iRi®^fi=s:^^^ffiiii^3 iismmmmu 

^tlIB&3 8$:/M.Tffi:^ffi#Vo i: tT|gg^!l^|llS!&4 
2lc^ffiU ::^-r^y^2T'(ir0tB:^#^Vo *^Z|ffiM 

^f'J^U TYESj ®#^(Clj:. mM^ttmh-oX^^ 

m^^mL. •7.'rv^2X TNOj }L%W^fzM^\Z 

[0 0 7 5] y.^v^^X\t.. :^g|5®3>ha-;i/rL:^ 

>v N^^j^ej^a^f^fi^vt imm^mm^A wzk 



(7) 4^#P,S^P1 0- 1 03 9 6 0 

12 

mmmmm%^?>, pr7t>yhiiMiiigS4 0i3j: 

r>'MlW«3 9tC'ff#*'!A;^$tis. -^LT, Kli 

iESEi/jias& 3 9 j!)^ ^ «iESsfi&5g3£gp 3 5 \zmxm^ 

f ^":A;5$tu ilSfj{*:2 6tt^ffigi (Yf|) ^HzmtL 
[0 0 7 6] r^<Z)>^-r'y^4Tii. iSII;^2 6®^ailtll 

2{cm:^t-5„ 

10 [oo77];j^x7y5 x\%. ■mmm^ 4 2 cfiroji^ 

t S tc^t S^CDffli;fl^ Vof LT^fg A V 

[0 0 7 8] $P){c, :^-r«v^6T'li, iggfmif&4 

fiA V*^m^(D«gH a n\z-h^fs^fs^^vs^ u 
x'y:;^6T' tyesj )L^'^\^fz.%^\z\t. 

izwj. 7.7-v:fix\t. wmm^is^iEmzm'^L\^ 

20 ^HLXmm^^X Wj 5:^1-6. 

[0 0 7 9] -is. X^'y^6T' TNOj il^fql^tfc^ 

'^\z\t. 7.7-vzr%\zM'^). 7.7-v:f sx\-im]^2 & 

[0 0 8 0] z.a)i.^\z. ^mmx\t. zmm\zn 
. '):^')i3Qtmt>-ox\^tA\,^t^\z. mmm^&z 
5tcMKii^vf mmu m}W2Q^Ymi5mzM 

ffl-To -e LT, fmmmm^i' 2 1 2 e 

[0 0 8 1] Lt)^%. :i?mm\zi^^nBmm. 

oT:^x<y:;''i, 2®:^ii^^;^»^^IIt>oT^^:^v^^^® 
[0 0 8 2] *KLT, *|||igWcj:*lil i^^*:2 6 

40 ztiz^^). mm^vf \z^^xmmi2 6mm 
ismizmi-^-^. nm.^m^2i0mm^t^ 

[0 0 8 3] BifS&§-iiseM®^ii^m^-?-2 1 
T'li, iii2tc^tj:e)ic, mm2 60m, mzniEM 
mmms 5.35 mn. mm- 2 e®^, :eic^^ 
^aisi53 4, 3 A^m!i-)^j:z>izbt:it>\ :^mmiizn 
\zmt. mi^2G(Dm, mzmbtz^mm^ 
4S3 5 i:mt^-mmmiEmpsw&2 9 ^^smij 

ISiE»ffla^3 2fCj;oT^&^Uig|5$:WU iSi 
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[0 0 8 4] ttz.. md^mmmx'it. mj^it^kmrn 

[00 85] 

i8^#s5:ist-j> mkmrnm v iznmmmnt>-^x^ 
J: o xm}mmmm:^mzMm-mi^^im^ u 
xmmm:Bm(Dmm{*-(Dmtmmm^^:r.tifix^. 

[0 0 8 6] mmm2(Dmxit, msEmm^m.^miz 
[0 0 8 7] if#]S3(Di8^T'{i. nmm^miD^x^'^ 

[Ell] ^lay^mz^^n'm.^&mm.^mm-^ 



(8) 1 0-1 0 3 9 60 

14 

[0 2 ] ^ 1 (DmmK ^ ^fm.mk'ii!,m^^±mti- h 
[m 3 ] ^ 1 (Dmm\\z ^ mmm\i^mm.oy^imj^ 
[04 ] miW(Dwm'^^'^^Mz^'^x^.-twmm 
[05] ^2(Dmm\\z^^nmm.}i!,mm.(D±wmm. 
[06] m2(Dmm\ziih^^mw\'>m^^-tmMm 

10 T-fe-&o 

[07] fie^#{cis^3igM^ai^-?-&5^-r«g-e 

[08] ^^5l5^3^{CJ;5^mK^ffi^■?&±«^e.Bfe 

[f^®ii^] 

2 1 'p^m.^^m'f- 

22 

2 3 -^mm 

2 6 Sggiffli: 
20 2 7 aTKf{BMrM«l 

2 8 ^mmk]^mwm 

2 9 BlIWRIIfiE^MWffi 

3 0 m'^mmmmm 
3 1 H^0Mmm«ffi 

3 2 @^{B!iiiia^fflmii 
3 3 imm^m (mm^^m) 
3 4 ^>ffi^aig[5 (^^^m^s) 
3 5 msmim&u (msms^^^m 

3 6 

30 3 7 mi^\m^ 

3 8 ^5*Sif-^^IlIS5& 

3 9 iiiB!«iaii«& 

4 0 yt^'^-j v^mm 

4 1 

4 2 mmmm 



(10) 



10-1039 6 0 



CBI4] 



[05] 




[06] 
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